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* NOTICES* 



Japan Patent Office is not responsible for any 
damages caused hy the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Medical-application capsule equipment characterized by providing the elastic coupling 
means which combines two or more capsules and two or more of these capsules, a location detection 
means to detect the mutual physical relationship of two or more capsules, and the means of 
communications which transmits the detected relative physical relationship information to external 
means of communications. 
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* NOTICES * 

Japan Patent Off ice is not responsible for any 
damages caused t>y the nse of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention observes the part in a coelome directly, and relates to the 
medical-application capsule equipment which performs a diagnosis and a therapy. 
[0002] " " 

[Description of the Prior Art] Since it connects with external equipment in wireless when a patent 
understands ftom a patient's oral cavity unlike the endoscope inserted into a coelome, medical- 
application capsule equipment attracts attention by the pain given to a patient being greatly 
mitigable. 

[0003] Medical-application capsule equipment can prescribe a drug solution for the patent, or can 
have the function to extract body fluid and an organization, and can prescribe a drug solution for the 
patient into a coelome, and can extract body fluid and an organization now so that it may be shown 
in the former, for example, JP,57-156736,A. 

[0004] Moreover, recently, as shown in Japanese Patent Application No. No. 224180 [ four to ], in 
addition to the function mentioned above, a manipulator is formed in the body of a capsule, and what 
can deal with die affected part etc. positively is proposed. 

[0005] By the way, although getting to know in which location in a coelome medical-application 
capsule equipment is prescribes a drug solution for the patient, or it extracts body fluid and an 
organization upwards and is an important thing Since conventional medical-application capsule 
equipment descends while Capsule b rolls the inside of Coelome a, for example, a lumen, as shown 
in drawing 12 (advance), it cannot judge to which direction it has turned [ time amount / which has 
the capsule b itself / specific ]. 

[0006] Moreover, as a U.S. Pat No. 5,170,801 specification shows, for example, a means to catch 
energy, such as MAG which performs the localization by fluoroscopy diagnostic equipment, such as 
an X-ray and MRI, or the capsule itself emits, from the outside of the body is used. 

[0007] . 
[Problem(s) to be Solved by the Invention] However, in conventional medical-application capsule 
equipment, in order to check the location in the coelome of a capsule, performing fluoroscopy by the 
X-ray has the problem of X-ray contamination, and it cannot perform the localization frequently. 
[0008] Moreover, in fluoroscopy by MRI, in order to use a powerful magnetic field, magnetic- 
substance ingredients, such as an iron system metal, cannot be used for medical-application capsule 
equipment. Moreover, since MRI equipment is large-sized, it cannot carry out easily. Furthermore, 
by the method which catches outside a body the energy which the capsule itself emits, since only the 
positional information of one point is acquired, when a location is followed in time, predicting a 
motion of future correctly has the situation of being difficult. 

[0009] That is, the path calculation approach of the conventional capsule is tl and t2, as shown in 
drawing 13 . - It is t5. It is t6 by measuring one location of each capsule in time amount When 
computing mathematically the location and rate of a capsule in time amount, polynomial 
approximation performs. 
[0010] 
[Equation 1] 
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[001 1] Namely, tl -t5 Using location data, although calculation by the 4th approximate polynomial 
is possible, the location of a capsule cannot be grasped correctly. This invention was made paying 
attention to said situation, and the place made into that purpose is to offer the medical-application 
capsule equipment which can predict a motion of a capsule in a high precision while being able to 
perform easily the localization of the capsule in a coelome which can be set correctly. 
[0012] - . v 

(Means for Solving the Problem] In order to attain said purpose, having provided the elastic coupling 
means which combines two or more capsules and two or more capsules, a location detection means 
to detect the mutual physical relationship of two or more capsules, and the means of communications 
which transmits the detected relative physical relationship information to an external receiving 
means has this invention. 
[0013] 

[Function] By two or more capsules 1 being combined by the elastic coupling means, and forming 
location detection means, such as a strain gage, in this coupling means, each location of a capsule 
can be checked and, therefore, the relative location of the location of the capsule at the time of the 
next location measurement and two or more capsules can be predicted with a sufficient precision by 
mathematical approximation* 
[0014] 

[Example] Hereafter, each example of this invention is explained based on a drawing. Drawing 1 - 
drawing3 show the 1st example, and drawing! shows the general drawing of medical-application 
capsule equipment Medical-application capsule equipment consists of bond part material 3 as a 
coupling means which combines elastically the 1st capsule 1, 2nd capsule 2, and both capsules 1 and 
2. 

[0015] the 1st capsule 1 - abbreviation - it is spherical and the manipulator 5 for performing the 
observation optical system 4 as an observation means for observing the front and grasping of a body 
tissue, incision, and excision is formed in the anterior part Furthermore, the sensor 6 which 
measures temperature in the living body and PH is formed in the posterior part of the 1st capsule 1 . 
the 2nd capsule 2 - abbreviation - it is spherical and the means of communications 7 for ^ 
communicating with external means of communications (not shown) is formed in the interior. 
[0016] Said bond part material 3 is the rod-like structure which consists of a synthetic-resin 
ingredient which has elasticity, and the strain gage 8 as a location detection means can be attached in 
the pars intermedia, and it can know now the relative location of the 1st and the 2nd capsule 1 and 2 
by detecting an elastic strain when the bond part material 3 is crooked. 
[001 7] Therefore, by swallowing the medical-application capsule equipment constituted as 
mentioned above from the oral cavity, in a coelome, about a lumen 9, as shown in dewing 1 , the 1st 
capsule 1 becomes anterior part, the 2nd capsule 2 becomes a posterior part, and the inside of a 
lumen 9 is gone on. It is in the middle of this advance, and the distorted information by the 
measurement data and the strain gage 8 of the observation image by the observation optical system 
4, the temperature by the sensor 6, and PH is transmitted to external means of communications by 
means of communications 7. Moreover, means of communications 7 can receive the signal 
transmitted from external means of communications, a manipulator 5 can be operated according to 
this signal, and grasping of a body tissue, incision, excision, etc. can be performed. 



http://www4.ipcttopo.go^ 



09/05/2004 



[0018] Next, an operation of medical-application capsule equipment is explained. As shown in 
drawing 2 , by understanding from the oral cavity in order of the 1st capsule 1 and the 2nd capsule 2, 
the 1st capsule 1 becomes anterior part, the 2nd capsule 2 becomes a posterior part, and the inside of 
a lumen 9 is gone on. Since the 1st capsule 1 and 2nd capsule 2 are connected by the bond part 
material 3 at this time, free rotation is only a circumference of the axis of the capsule medial axis 
which ties the 1st and 2nd capsule 1 and 2 (arrow head), the medial axis and capsule medial axis of a 
lumen 9 are in agreement in general, and the anterior part of the 1st capsule 1 has always turned to 
the travelling direction. 

[0019] Next, calculation of the path of a capsule is explained based on drawing 3 . Since the strain 
gage.8 is formed in the bond part material 3 and the relative-position relation between the 1 st and the 
2nd capsule 1 and 2 can be measured by the strain gage 8, the measurement tn time amount which is 
one day can be asked for the capsule location of two points. Therefore, tl -t5 The formula which 
searches for the multiplier vector of a polynomial based on the positional information in time amount 
can make ten, and, for this reason, can compute the multiplier vector of the 9th polynomial. 
Therefore, the location of the capsule of degree time amount can be predicted in a high precision by 
the polynomial of a higher order precision by the tune amount measurement more nearly same than 
the conventional capsule. 

[0020] Consequently, a diagnosis and a therapy can be performed more correctly. Moreover, since 
the anterior part of a capsule has always turned to the front of a lumen, it is easy to attach the 
orientation of an observation image, and AMBYURESHON in a desired part can be performed 
easily. 

[0021] Drawing 4 - drawing 6 show the 2nd example, drawing 4 shows the condition that medical- 
application capsule equipment is running the inside of intestines 10, and drawings shows one 
internal structure of the 1st and 2nd capsule 1 and 2 in the 1st example, and it only calls it a capsule 
1 1 hereafter. A liquid is prepared in an ultrasonic vibrator 12 by one flank in the interior of this 
capsule 11 at a ******** room, and this ultrasonic vibrator 12 is supported by the ultrasonic motor 
13 which performs a radial scan. Furthermore, the transmission-and-reception wave circuit 14 for 
performing the transmission-and-reception wave of a supersonic wave and the sending circuit 15 
which transmits an ultrasonic picture signal to the outside of the body are established in the center 
section in the interior of a capsule 11, and the cell 1 6 for a capsule drive is formed in the flank also 
in the interior of a capsule 1 1 . 

[0022] A capsule 1 1 runs the inside of a coelome by peristalsis of an alimentary canal cavity, and 
transmits the ultrasonic tomogram in a coelome to the outside of the body serially. Outside a body, 
the external receiving set 17 as external means of communications shown in drawing 6 receives the 
signal from a capsule 1 1 , and an ultrasonic image is displayed. The external receiving set 17 consists 
of the antenna 1 8 which receives an ultrasonic signal, a receiving circuit 19, the ultrasonic image 
generation circuit 20 which changes an input signal into a tomogram, a three-dimension supersonic- 
wave image construction circuit 21 which builds the obtained ultrasonic tomogram in a three- 
dimension image, and an image display display 22, and builds and displays the ultrasonic tomogram 
transmitted from the inside of a coelome on a three-dimension image. 

[0023] Thus, by building and displaying outside a body the ultrasonic fault signal in the coelome 
transmitted from a capsule 11 on a three-dimension supersonic-wave image, with an ultrasonic probe 
and an endoscope, also including the body deep parts (small intestine etc.) which cannot reach, all 
alimentary canals are covered, a three-dimension tomogram is obtained, and a diagnosis of the useful 
data capture of physiological research or a lesion can be performed. 

[0024] Drawing 7 shows the 3rd example, it is the block diagram of a capsule 1 1 and the external 
receiving set 17, and the acceleration sensor 23 which consists of piezoelectric devices in addition to 
the 2nd example is built in the capsule 1 1 . the detecting signal of this acceleration sensor 23 is 
inputted into a sending circuit 14 - having - an ultrasonic wave-receiving signal - Time Division 
Multiplexing — or frequency multiplex is carried out and it is transmitted to the outside of the body. 
[0025] In the external receiving set 17, an ultrasonic wave-receiving signal and an acceleration 
signal are separated in a receiving circuit An acceleration signal is inputted into a location and the 
rate detector 24, and detects the location and rate of a capsule 1 1 . Rate data are inputted into the 
three-dimension supersonic-wave image construction circuit 21, and an exact and legible three- 
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dimension image is obtained by performing three-dimension image construction corresponding to 
rate change of a capsule 1 1 . Moreover, the location of the capsule 1 1 within a coelome can be 
known, without using an X-ray etc. with location data. 

[0026] Thus, by having formed the acceleration sensor 23 in the capsule 11, the rate data of a capsule 
1 1 amend three-dimension supersonic-wave image construction, and even when there is rate change 
of a capsule 1 1, an exact and legible image can be obtained Moreover, the location of the capsule 11 
in a coelome can be simply obtained with location data* 

[0027] Drawing 8 (a) and (b) show the 4th example, show one internal structure of the 1st and 2nd 
capsule 1 and 2 in the 1 st example, and only call it a capsule 31 hereafter. As shown in drawing 8 
(a), in the container 32 which constitutes a capsule 31, the balun 33 of elasticity and the bellows 34 
which is usually in a contraction condition are formed. It filled up with the drugs 35 made to emit to 
the interior of balun 33 by the affected part in the alimentary canal made into the purpose, and a role 
of a reservoir is played. 

[0028] It connects with the free passage hole 36 of a container 32, and the end of balun 33 is opening 
inside and outside for free passage. On the other hand, the end of bellows 34 is also connected with 
the free passage hole 37 of a container 32, and the dissolution film 38 which dissolves in the free 
passage hole 37 alternatively with the digestive juices in an alimentary canal is formed. Moreover, 
the check valve 39 is formed in the free passage hole 37 so that a solution may permeate only into 
bellows 34 from the exterior of a capsule 3 1 . Moreover, it fills up with the chemical 40 which causes 
the digestive juices and the science reaction in an alimentary canal to the lumen of bellows 34, and 
generates a gas (gas). . 
[0029] Thus, if the constituted capsule 3 1 is explained about the case where drugs are alternatively 
emitted within the stomach, it will consider as the matter which reacts the chemical 40 which^ 
constitutes said dissolution film 3 8 from gelatin digested with stomach juice, and is prepared in the 
lumen of bellows 34 with stomach juice (acid), and generates gas. as said chemical 40 - a metal or 
CaCO(s)3, such as K, calcium, Na, Mg, aluminum, and Zn, etc. - it is used. 
[0030] If a patient swallows a capsule 3 1, the dissolution film 38 dissolves with the digestive juices 
41, such as stomach juice, and as shown in drawing 8 (b), stomach juice infiltrates into the lumen of 
bellows 34 through a check valve 39. And gas 42, such as a lifting, hydrogen gas, and choke damp, 
generates the chemical 40 and chemical reaction in a capsule 3 1 . In order to elongate bellows 34 and 
to press balun 33 with generating of gas 42, the drugs 35 with which the lumen of balun 33 was 
filled up are emitted in the stomach through the free passage hole 36. 

[003 1] On the other hand, when you cany out drugs emission within intestines, let the dissolution 
film 38 be the fatty-acid film digested with intestinal juice. Moreover, it is referred to as aluminum, 
Zn, Si, NH4 CI, etc. which cause intestinal juice and a chemical reaction for the chemical 40 of the 
lumen of bellows 34, and generate gas. 

[0032] And if a patient swallows a capsule 3 1 and a capsule 3 1 reaches in intestines, the dissolution 
film 38 which consists of fatty-acid film with intestinal juice will dissolve. And intestinal juice 
infiltrates into the lumen of bellows 34 through a check valve 39. And gas 42, such as a lifting, 
hydrogen gas, and ammonia gas, generates the chemical 40 and chemical reaction in a capsule 3 1, 
and in order to elongate bellows 34 and to press balun 33, the drugs 35 with which the lumen of 
balun 33 was filled up are emitted in intestines through the free passage hole 3 6. 
[0033] Thus, since the constituted capsule prepared the chemical which generates gas in response to 
a bellows lumen with digestive juices (stomach juice, intestinal juice), it does not need to detect the 
locationof a capsule with conventional X-ray imaging equipment, and needs to form neither a large- 
scale supersonic wave nor a magnetic generating means in the outside of the body, and can make 
drugs emit alternatively by the affected part made into the purpose in a coelome. 
[0034] Drawing 9 (a) and (b) show the 5th example, attach the same number about the same 
component as the 4th example, and omit explanation. As shown in drawing 9 (a), a crevice 45 is 
established in the side face of the container 44 of a capsule 43, and this crevice 45 is opening the 
inside and outside of a container 44 for free passage through the free passage hole 46. The 
dissolution film 38 which dissolves with digestive juices is attached in the crevice 45. The adsorbent 
47 which adsorbed gas is formed in the lumen of bellows 34. As this adsorbent 47, V, Mn, Cr, Co, 
etc. are used, for example. Moreover, the chemical 48 which the perimeter of the bellows 34 in a 
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container 44 causes digestive juices and a chemical reaction, and generates heat is formed. 
[0035] Thus, if the constituted capsule 43 is explained about the case where drugs are alternatively 
emitted within the stomach, said dissolution film 38 will be constituted from gelatin digested with 
stomach juice, and the chemical 48 around bellows 34 will be set to alkali, NaOH, etc. which react 
with stomach juice (acid) and generate heat 

[0036] If a patient swallows a capsule 43, the dissolution film 38 dissolves with the digestive juices 
41, such as stomach juice, and as shown in drawing 9 (b), stomach juice permeates into a container 
44 through the fiee passage hole 46. And digestive juices 41 and the chemical 48 prepared in the 
perimeter of bellows 34 cause a chemical reaction, and generates heat Dissociation emission of the 
gas 49 by which the adsorbent 47 was adsorbed by this generation of heat is carried out, and in order 
to elongate bellows 34 and to press balun 33, the drugs 35 with which the lumen of balun 33 was 
filled up are emitted in the stomach through the firee passage hole 36, 
[0037] On the other hand, when carrying out drugs emission within intestines, drugs will be 
alternatively emitted [ chemical reaction / intestinal juice and ] in intestines like acid, such as HCi 
which starts and generates heat, and CH3 COOH, then the above-mentioned in the chemical 48 
which uses the dissolution film 38 as the fatty-acid film digested with intestinal juice, and prepares it 
in the perimeter of bellows 34. 

[0038] Therefore, the same effectiveness as the 4th example is acquired. Dra\yingJ0 (a) and (b) 
show the 6th example, attach the same number about the same component as the 4th and 5 example, 
and omit explanation. Ti02 which carried out platinum support at the wall of bellows 34 prepared in 
the interior of the container 51 of a capsule 50 as shown in drawing 10 (a) A particle 52 is fixed by 
adhesion etc., and is prepared and the lumen of bellows 34 is filled up with the electrolytic solution 
53. 

[0039] Bellows 34 is formed with the ingredient which has translucency. The chemical 54 which 
reacts with the digestive juices 41, such as intestinal juice, and emits light is formed in the perimeter 
of bellows 34. As this chemical 54, the mixture of a hydrogen peroxide or a hypochlorite, and 
luminol is used, for example. 

[0040] Thus, if the constituted capsule 50 is explained about the case where drugs are alternatively 
emitted within intestines, a patient will swallow a capsule 50, and if it reaches in intestines, as the 
dissolution film 38 which consists of fatty-acid film dissolves and it is shown in drawing 10 (b), 
intestinal juice permeates into a container 51 through the free passage hole 46. And the chemical 54 
which consists of intestinal juice, and luminol and hydrogen peroxide solution (hypochlorite) causes 
a lifting and 350-600nm luminescence for a chemical reaction. 

[0041] This light is Ti02 in the bellows 34 of translucency. A particle 52 is reached and it is H2 and 
02 by photoelectrolysis. Gas 55 occurs. And in order to elongate bellows 34 and to press balun 33, 
the drugs 35 with which the lumen of balun 33 was filled up are emitted in intestines through the free 
passage hole 36. . . 

[0042] Therefore, the same effectiveness as the 4th and 5 example is acquired. Drawing 11 (a; and 
(b) show the 7th example, attach the same number about the same component as the 4-6th examples, 
and omit explanation. As shown in drawing 11 (a), the lumen of the bellows 34 prepared in the 
interior of the container 57 of a capsule 56 is filled up with the electrolytic-solution solution 58. As 
an electrolytic-solution solution 58, they are a sodium chloride and a copper chloride to water. What 
dissolved electrolytes, such as (II) and copper(II) sulfate, is used 

[0043] Moreover, the electrode 60 of a pair connected with the small dc-battery 59 at this is formed 
in fiie edge of bellows 34. It is immersed in the electrolytic solution 58 by the electrode 60 of a pair. 
Moreover, the timer switch 61 is formed in the periphery of a capsule 56, and the electrical potential 
difference of the small dc-battery 59 can be impressed between the electrodes 60 after setup-time 
progress. 

[0044] Thus, if the constituted capsule 56 is explained about the case where drugs are alternatively 
emitted within the stomach and intestines, first, the timer switch 61 will be operated and the setup 
time of a timer will be made into the time amount to which a capsule 56 reaches the stomach or 
intestines. And the timer switch 61 is turned ON and a patient swallows a capsule 56. If a timer 
becomes the setup time, it will become switch-on and the electrical potential difference of the small 
dc-battery 59 will be impressed between the electrodes 60 of a pair. 
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[0045] By an electrical potential difference being impressed, an electrolytic solution 58 is 
electrolysis A lifting, H2, and 02 Gas 55 occurs. And in order to elongate bellows 34 and to press 
balun 33, the drugs 35 with which the lumen of bahin 33 was filled up are emitted in the stomach or 
intestines through the free passage hole 36. Therefore, the same effectiveness as the 4-6th examples 
is acquired. 
[0046] 

[Effect of the Invention] As explained above, while being able to perform easily the localization of 
the capsule in a coelome which can be set correctly by establishing a location detection means to 
detect the mutual physical relationship of two or more capsules, and transmitting the detected 
relative physical relationship information to an external receiving means, while combining two or 
more capsules by the elastic coupling means according to this invention a motion of a capsule can 
be predicted in a high precision. 

[0047] Consequently, since the diagnosis and the therapy could be performed more correctly and the 
anterior part of a capsule has always turned to the front in a coelome, it is easy to attach the 
orientation of an observation image, and AMBYURESHON in a desired part can be performed 
easily. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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TECHNICAL FIELD 

[Industrial Application] This invention observes the part in a coelome directly, and relates to the 
medical-application capsule equipment which performs a diagnosis and a therapy. 



[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] Since it connects with external equipment in wireless when a patient 
understands from a patient's oral cavity unlike the endoscope inserted into a coelome, medical- 
application capsule equipment attracts attention by the pain given to a patient being greatly 
mitigable. 

[0003] Medical-application capsule equipment can prescribe a drug solution for the patient, or can 
have the function to extract body fluid and an organization, and can prescribe a drug solution for the 
patient into a coelome, and can extract body fluid and an organization now so that it may be shown 
in the former, for example, JP,57-156736A 

[0004] Moreover, recently, as shown in Japanese Patent Application No. No. 2241 80 [ four to ] 3 in 
addition to the function mentioned above, a manipulator is formed in the body of a capsule, and what 
can deal with the affected part etc. positively is proposed. 

[0005] By the way, although getting to know in which location in a coelome medical-application 
capsule equipment is prescribes a drug solution for the patient, or it extracts body fluid and an 
organization upwards and is an important thing Since conventional medical-application capsule 
equipment descends while Capsule b rolls the inside of Coelome a, for example, a lumen, as shown 
in drawing 12 (advance), it cannot judge to which direction it has turned [ time amount / which has 
the capsule b itself / specific ]. 

[0006] Moreover, as a U.S. Pat. No. 5,170,801 specification shows, for example, a means to catch 
energy, such as MAG which performs the localization by fluoroscopy diagnostic equipment, such as 
an X-ray and MRI, or the capsule itself emits, from the outside of the body is used. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, while being able to perform easily the localization of 
me capsule in a coelome which can be set correctly by estabhshing a location detection means to 
detect the mutual physical relationship of two or more capsules, and transmitting the detected 
relative physical relationship information to an external receiving means, while combining two or 
more capsules by the elastic coupling means according to mis invention, amotion of a capsule can 
be predicted in a high precision. . , , 

r00471 Consequendy, since the diagnosis and the therapy could be performed more correctiy and the 
anterior part of a capsule has always turned to the front in a coelome, it is easy to attach the 
orientation of an observation image, and AMBYURESHON in a desired part can be performed 
easily. 



[Translation done.] 
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* NOTICES * 

Japan Patent Off iae is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. . 

2.**** shows the word which can not be translated 
3. In the drawings, any words are not translated. 



TECH NICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in conventional medical-application capsule 
equipment, in order to check the location in the coelome of a capsule, performing fluoroscopy by the 
X-ray has the problem of X-ray contamination, and it cannot perform the localization frequently. 
[0008] Moreover, in fluoroscopy by MRI, in order to nse a powerful magnetic field, magnetic- 
substance ingredients, such as an iron system metal, cannot be used for medical-application capsule 
equipment. Moreover, since MRI equipment is large-sized, it cannot carry out easily. Furthermore, 
by the method which catches outside a body the energy which the capsule itself emits, since only the 
positional information of one point is acquired, when a location is followed in time, predicting a 
motion of future correctly has the situation of being difficult 

[0009] That is, the path calculation approach of the conventional capsule is tl and t2, as shown in 
drawing 13 . — It is 15. It is t6 by measuring one location of each capsule in time amount When 
computing mathematically the location and rate of a capsule in time amount, polynomial 
approximation performs. 

;ooio] 

Equation 1] 

tnWecfiffl^ hJb* %t\ = (X| n f X2n) 

%n= CB + b tn + c tn 2 + d tn 3 + ctn 4 n*|~5~ U) 
-e^*>£*u tj~ l$%smv&&.'<* h& tn (n=l~5) * 

**3&. t 6 $tT&'&<D$LWL<<* bJl> Cl) **** 

[0011] Namely, tl -t5 Using location data, although calculation by the 4th approximate polynomial 
is possible, the location of a capsule cannot be grasped correctly. This invention was made paying 
attention to said situation, and the place made into that purpose is to offer the medical-application 
capsule equipment which can predict a motion of a capsule in a high precision while being able to 
perform easily the localization of the capsule in a coelome which can be set correctly. 
[0012] 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 In the drawings, any words are not translated 



MEANS 



[Means for Solving the Problem] In order to attain said purpose, having provided the elastic coupling 
means which combines two or more capsules and two or more capsules, a location detection means 
to detect the mutual physical relationship of two or more capsules, and the means of communications 
which transmits the detected relative physical relationship information to an external receiving 
means has this invention. f 
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OPERATION 



[Function] By two or more capsules* being combined by the elastic coupling means, and formmg 
location detection means, such as a strain gage, in this coupling means, each location of a capsule 
can be checked and, therefore, the relative location of the location of the capsule at the time of the 
next location measurement and two or more capsules can be predicted with a sufficient precision by 
mathematical approximation. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



09/05/2004 
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Japan Patent Office is not responsible for any 
damages caused by the use of tnia translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 

[Example] Hereafter, each example of this invention is explained based on a drawing, Drawmg l - 
drawing3 show the 1st example, and drawing 1 shows the general drawing of medical-application 
capsule equipment. Medical-application capsule equipment consists of bond part material 3 as a 
coupling means which combines elastically the 1st capsule 1, 2nd capsule 2, and both capsules 1 and 
2. m 
[0015] the 1st capsule 1 - abbreviation - it is spherical and the manipulator 5 for performing the 
observation optical system 4 as an observation means for observing the front and grasping of a body 
tissue, incision, and excision is formed in the anterior part. Furthermore, the sensor 6 which 
measures temperature in the living body and PH is formed in the posterior part of the 1st capsule 1. 
die 2nd capsule 2 - abbreviation - it is spherical and the means of communications 7 for 
communicating with external means of communications (not shown) is formed in the interior. 
[0016] Said bond part material 3 is the rod-like structure which consists of a synthetic-resin 
ingredient which has elasticity, and the strain gage 8 as a location detection means can be attached in 
the pars intermedia, and it can know now die relative location of the 1st and the 2nd capsule 1 and 2 
by detecting an elastic strain when the bond part material 3 is crooked. 
[0017] Therefore, by swallowing the medical-application capsule equipment constituted as 
mentioned above from the oral cavity, in a coelome, about a lumen 9, as shown in drawin g_I , the 1st 
capsule 1 becomes anterior part, the 2nd capsule 2 becomes a posterior part, and the inside of a 
lumen 9 is gone on. It is in the middle of this advance, and the distorted information by the 
measurement data and the strain gage 8 of the observation image by the observation optical system 
4, the temperature by the sensor 6, and PH is transmitted to external means of communications by 
means of communications 7. Moreover, means of communications 7 can receive the signal 
transmitted from external means of communications, a manipulator 5 can be operated according to 
this signal, and grasping of a body tissue, incision, excision, etc. can be performed 
[0018] Next, an operation of medical-application capsule equipment is explained. As shown in 
drawing 2 , by understanding from the oral cavity in order of the 1st capsule 1 and the 2nd capsule 2, 
the 1st capsule 1 becomes anterior part, the 2nd capsule 2 becomes a posterior part, and the inside of 
a lumen 9 is gone on. Since the 1st capsule 1 and 2nd capsule 2 are connected by the bond part ^ 
material 3 at this time, free rotation is only a circumference of the axis of the capsule medial axis 
which ties the 1st and 2nd capsule 1 and 2 (arrow head), the medial axis and capsule medial axis of a 
lumen 9 are in agreement in general, and the anterior part of the 1st capsule 1 has always turned to 
the travelling direction. 

[0019] Next, calculation of the path of a capsule is explained based on drawing 3 . Since the strain 
gage 8 is formed in the bond part material 3 and the relative-position relation between the 1st and the 
2nd capsule 1 and 2 can be measured by the strain gage 8, the measurement tn time amount which is 
one day can be asked for the capsule location of two points. Therefore, tl -t5 The formula which 
searches for the multiplier vector of a polynomial based on the positional information in time amount 
can make ten, and, for this reason, can compute the multiplier vector of the 9th polynomial 
Therefore, the location of the capsule of degree time amount can be predicted in a high precision by 
the polynomial of a higher order precision by the time amount measurement more nearly same than 
the conventional capsule. 

[0020] Consequently, a diagnosis and a therapy can be performed more correctly. Moreover, smce 



http://ww4.ipdl.jpo.go 



09/05/2004 



the anterior part of a capsule has always turned to the front of a lumen, it is easy to attach the 
orientation of an observation image, and AMBYURESHON in a desired part can be performed 
cosily. 

[0021] Drawing 4 - drawing 6 show the 2nd example, drawing 4 shows the condition that medical- 
application capsule equipment is naming the inside of intestines 10, and drawing.5. shows one 
internal structure of the 1st and 2nd capsule 1 and 2 in the 1st example, and it only calls it a capsule 
1 1 hereafter. A liquid is prepared in an ultrasonic vibrator 12 by one flank in the interior of this 
capsule 11 at a ******** room, and this ultrasonic vibrator 12 is supported by the ultrasonic motor 
13 which performs a radial scan. Furthermore, the transmission-and-reception wave circuit 14 for 
performing the transmission-and-reception wave of a supersonic wave and the sending circuit 15 
which transmits an ultrasonic picture signal to the outside of the body are established in the center 
section in the interior of a capsule 11, and the cell 16 for a capsule drive is formed in the flank also 
in the interior of a capsule 11. 

[0022] A capsule 1 1 runs the inside of a coelome by peristalsis of an alimentary canal cavity, and 
transmits the ultrasonic tomogram in a coelome to the outside of the body serially. Outside a body, 
the external receiving set 1 7 as external means of communications shown in drawing 6 , receives the 
signal from a capsule 1 1, and an ultrasonic image is displayed. The external receiving set 17 consists 
of the antenna 1 8 which receives an ultrasonic signal, a receiving circuit 19, the ultrasonic image 
generation circuit 20 which changes an input signal into a tomogram, a thiee-dimension supersonic- 
wave image construction circuit 21 which builds the obtained ultrasonic tomogram in athree- 
dimension image, and an image display display 22, and builds and displays the ultrasonic tomogram 
transmitted from the inside of a coelome on a three-dimension image. 

[0023] Thus, by building and displaying outside a body the ultrasonic fault signal in the coelome 
transmitted from a capsule 1 1 on a three-dimension supersonic-wave image, with an ultrasonic probe 
and an endoscope, also including the body deep parts (small intestine etc.) which cannot reach, all 
alimentary canals are covered, a three-dimension tomogram is obtained, and a diagnosis of the useful 
data capture of physiological research or a lesion can be performed. 

[0024] Drawing 7 shows the 3rd example, it is the block diagram of a capsule 1 1 and the external 
receiving set 17, and the acceleration sensor 23 which consists of piezoelectric devices in addition to 
the 2nd example is built in the capsule 1 1 . the detecting signal of this acceleration sensor 23 is 
inputted into a sending circuit 14 - having - an ultrasonic wave-receiving signal - Time Division 
Multiplexing - or frequency multiplex is carried out and it is transmitted to the outside of the body. 
[0025] In the external receiving set 17, an ultrasonic wave-receiving signal and an acceleration 
signal are separated in a receiving circuit An acceleration signal is inputted into a location and the 
rate detector 24, and detects the location and rate of a capsule 1 1. Rate data are inputted into the 
three-dimension supersonic-wave image construction circuit 21, and an exact and legible three- 
dimension image is obtained by performing three-dimension image construction corresponding to 
rate change of a capsule 1 1 . Moreover, the location of the capsule 1 1 within a coelome can be 
known, without using an X-ray etc. with location data. 

[0026] Thus, by having formed the acceleration sensor 23 in the capsule 1 1, the rate data of a capsule 
11 amend three-dimension supersonic-wave image construction, and even when there is rate change 
of a capsule 1 1, an exact and legible image can be obtained Moreover, the location of the capsule 11 
in a coelome can be simply obtained with location data. 

[0027] Drawing 8 (a) and (b) show the 4th example, show one internal structure of the 1 st and 2nd 
capsule 1 and 2 in the 1st example, and only call it a capsule 31 hereafter. As shown m drawing 8 
(a), in the container 32 which constitutes a capsule 31, the balun 33 of elasticity and the bellows 34 
which is usually in a contraction condition are formed. It filled up with the drugs 35 made to emit to 
the interior of balun 33 by the affected part in the alimentary canal made into the purpose, and a role 
of a reservoir is played. 

[0028] It connects with the free passage hole 36 of a container 32, and the end of balun 33 is opening 
inside and outside for free passage. On the other hand, the end of bellows 34 is also connected with 
the free passage hole 37 of a container 32, and the dissolution film 38 which dissolves in the free 
passage hole 37 alternatively with the digestive juices in an alimentary canal is formed. Moreover, 
the check valve 39 is formed in the free passage hole 37 so thata solution may permeate only into 
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bellows 34 from the exterior of a capsule 3 1 . Moreover, it fills up with the chemical 40 which causes 
1he digestive juices and the science reaction in an alimentary canal to the lumen of bellows 34, and 
generates a gas (gas). . ^ . 

[0029] Thus, if the constituted capsule 31 is explained about the case where drugs are alternatively 
emitted within the stomach, it will consider as the matter which reacts the chemical 40 which 
constitutes said dissolution film 38 from gelatin digested with stomach juice, and is prepared in the 
lumen of bellows 34 with stomach juice (acid), and generates gas. as said chemical 40 - a metal or 
CaCO(s)3, such as K, calcium, Na, Mg, aluminum, and Zn, etc. --it is used. 
[00301 If a patient swallows a capsule 31, the dissolution film 38 dissolves with the digestive juices 
41, such as stomach juice, and as shown in drawing 8 (b), stomach juice infiltrates into the lumen of 
bellows 34 through a check valve 39. And gas 42, such as a lifting, hydrogen gas, and choke damp, 
generates the chemical 40 and chemical reaction in a capsule 31. In order to elongate bellows 34 and 
to press balun 33 with generating of gas 42, the drugs 35 with which the lumen of balun 33 was 
filled up are emitted in the stomach through the free passage hole 36. 

[003 11 On the other hand, when you carry out drugs emission within intestines, let the dissolution 
film 38 be the fatty-acid film digested with intestinal juice. Moreover, it is referred to as duminum, 
Zn, Si, NH4 CI, etc. which cause intestinal juice and a chemical reaction for the chemical 40 of the 
lumen of bellows 34, and generate gas. , . . . . _,. , ^ 

[0032] And if a patient swallows a capsule 31 and a capsule 31 reaches in intestines, the dissolution 
film 38 which consists of fatty-acid film with intestinal juice will dissolve. And intestinal juice 
infiltrates into the lumen of bellows 34 through a check valve 39. And gas 42, such as a lifting, 
hydrogen gas and ammonia gas, generates the chemical 40 and chemical reaction in a capsule 31, 
and in order to elongate bellows 34 and to press balun 33, the drugs 35 with which the lumen of 
balun 33 was filled up are emitted in intestines through the free passage hole 36. 
[0033] Thus, since the constituted capsule prepared the chemical which generates gas in response to 
a bellows lumen with digestive juices (stomach juice, intestinal juice), it does not need to detect the 
location of a capsule with conventional X-ray imaging equipment, and needs to form neither a large- 
scale supersonic wave nor a magnetic generating means in the outside of the body, and can make 
drugs emit alternatively by the affected part made into the purpose in a coelome. 
[0034] Drawing 9 (a) and (b) show the 5th example, attach the same number about the same 
component as the 4th example, and omit explanation. As shown in drawing 9. (a), a crevice 45 is 
established in the side face of the container 44 of a capsule 43, and this crevice 45 is opening the 
inside and outside of a container 44 for free passage through the free passage hole 46. The 
dissolution film 38 which dissolves with digestive juices is attached in the crevice 45. The adsorbent 
47 which adsorbed gas is formed in the lumen of bellows 34. As this adsorbent 47, V, Mn, Cr, Co, 
etc. are used, for example. Moreover, the chemical 48 which the perimeter of the bellows 34 in a 
container 44 causes digestive juices and a chemical reaction, and generates heat is formed. 
[0035] Thus, if the constituted capsule 43 is explained about the case where drugs are alternatively 
emitted within the stomach, said dissolution film 38 will be constituted from gelatin digested with 
stomach juice, and the chemical 48 around bellows 34 will be set to alkali, NaOH, etc. which react 
with stomach juice (acid) and generate heat. _ , 

[0036] If a patient swallows a capsule 43, the dissolution film 38 dissolves with the digestive juices 
41, such as stomach juice, and as shown in drawing 9 (b), stomach juice permeates into a container 
44'through the free passage hole 46. And digestive juices 41 and the chemical 48 prepared in the 
perimeter of bellows 34 cause a chemical reaction, and generates heat Dissociation emission of the 
gas 49 by which the adsorbent 47 was adsorbed by this generation of heat is carried out, and in order 
to elongate bellows 34 and to press balun 33, the drags 35 with which the lumen of balun 33 was 
filled up are emitted in the stomach through the free passage hole 36. 
[0037] On the other hand, when carrying out drugs emission within intestines, drugs will be 
alternatively emitted [ chemical reaction / intestinal juice and ] in intestines like acid, such as HC1 
which starts and generates heat, and CH3 COOH, then the above-mentioned in the chemical 48 
which uses the dissolution film 38 as the fatty-acid film digested with mtestinal juice, and prepares it 
in the perimeter of bellows 34. % . 

[0038] Therefore, the same effectiveness as the 4th example is acquired. Drawing 10 (a) and (b) 
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show 1he 6th example, attach the same number about the same component as the 4th and 5 example, 
and omit explanation. Ti02 which carried out platinum support at the wall of bellows 34 prepared m 
the interior of the container 51 of a capsule 50 as shown in drawing 10 (a) A particle 52 is fixed by 
adhesion etc., and is prepared and the lumen of bellows 34 is filled up with the electrolytic solution 
53. 

[00391 Bellows 34 is formed with the ingredient which has translucency. The chemical 54 which 
reacts with the digestive juices 41, such as intestinal juice, and emits light is formed in the perimeter 
of bellows 34. As this chemical 54, the mixture of a hydrogen peroxide or a hypochlorite, and 
luminol is used, for example. lx . . 

[0040] Thus if the constituted capsule 50 is explained about the case where drugs are alternatively 
emitted within intestines, a patient will swallow a capsule 50, and if it reaches in mteshnes, as the 
dissolution film 38 which consists of fetty-acid film dissolves and it is shown m dmwingJO [b) s 
intestinal juice permeates into a container 51 through the free passage hole 46. And the chemical 54 
which consists of intestinal juice, and luminol and hydrogen peroxide soluton (hypochlorite) causes 
a lifting and 350-600nm luminescence for a chemical reaction. . 
r00411 This tight is Ti02 in the bellows 34 of translucency. A particle 52 is reached and it is H2 ana 
02 by photoelectrolysis. Gas 55 occurs. And in order to elongate bellows 34 and to press balun 33, 
the drugs 35 with which the lumen of balun 33 was filled up are emitted in intestines through the free 

foO^^refor'e, the same effectiveness as the 4th and 5 example is acquired. Drawing U (a) and 
(h) show the 7th example, attach the same number about the same component as the 4-6th examples, 
and omit explanation. As shown in drawiBgJi (a), the lumen of the bellows 34 prepared I in the 
interior of the container 57 of a capsule 56 is filled up with the electiolytic-solution solution 58 As 
an electrolytic-solution solution 58, they are a sodium chloride and a copper chlonde to water. What 
dissolved electrolytes, such as (H) and copper(Ii) sulfate, is used # 
[00431 Moreover, the electrode 60 of a pair connected with the small dc-battery 59 at this is formed 
in the edge of bellows 34. It is immersed in the electrolytic solution 58 by the electrode 60 of a pair 
Moreover, the timer switch 61 is formed in the periphery of a capsule 56, and the electrical potential 
difference of the small dc-battery 59 can be impressed between the electrodes 60 after setup-time 

[OO^llnus if the constituted capsule 56 is explained about the case where drugs are alternatively 
emitted within the stomach and intestines, first, the timer switch 61 will be operated and the setup 
time of a timer will be made into the time amount to which a capsule 56 reaches the stomach or 
intestines. And the timer switch 61 is turned ON and apatient swallows a capsule 56. If a tuner 
becomes the setup time, it will become switch-on and the electrical potential difference of the small 
dc-battery 59 will be impressed between the electrodes 60 of a pair. 
[0045] By an electrical potential difference being impressed, an electrolytic solution 58 is 
electrolysis A lifting, H2, and 02 Gas 55 occurs. And in order to elongate bellows 34 and to press 
balun 33, the drugs 35 with which the lumen of balun 33 was filled up are emitted in the stomach or 
intestines through the fiee passage hole 36. Therefore, the same effectiveness as the 4-6th examples 
is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The perspective view in which showing the 1st example of this invention and showing 
the advance condition in the lumen of medical-application capsule equipment 
[Drawing 2] The operation explanatory view of this example. 

[Drawing 3] The explanatory view about calculation of the path of the capsule of this example. 

[Drawing 4] The front view in which showing the 2nd example of this invention and showing the 

advance condition in the intestines of medical-application capsule equipment 

[Drawing 51 The vertical section side elevation of the capsule of this example. 

[Drawing 61 The capsule of this example, and the block diagram of an external receiving set. 

[Drawing 71 The 3rd example of this invention is shown and it is the block diagram of a capsule and 

an external receiving set m 

[Drawing 81 The 4th example of this invention is shown and it is the vertical section side elevation ot 

a capsule. # . 

[Drawing 91 The 5th example of this invention is shown and it is the vertical section side elevation of 

a capsule. 

[Drawing 10] The 6th example of this invention is shown and it is the vertical section side elevation 

of a capsule. , 

Prawing 11] The 7th example of this invention is shown and it is the vertical section side elevation 

of a capsule. 

[Drawing 12] The perspective view showing the advance condition in the lumen of conventional 
medical-application capsule equipment. 

[Drawing 131 The explanatory view about calculation of the path of the conventional capsule. 
[Description of Notations] 

1 - The 1st capsule 

2 - The 2nd capsule 

3 — Bond part material 

7 — Means of communications 

8 — Strain gage 
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[Drawing lj . 




[Drawing^ 



htip://www4.ipdijpo.go.jp^ 



09/05/2004 



13 1 

pmmM 



13, 



3% 



l_ r 



14* 



r 1 











._• I 



18 

I £(f 



/' 9 


20 
f 









-22 




[Prawing 131 

http://www4.ipdl.jpo.go.jp/cgi-bm/tran_web_cgi_ejie 



rage jmt 





18 



§3 



tea- sat 



- r 

24 



♦51 



17 



i_,22 




[Drawing 9] 
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08 (a) KijVrj:$K: % #y-fe;U3 1 fcfltfiSTSSS 

3 2rttc«i#«tt©^->3 3 ia»5**UBttS8Cc* 
^a-X3 4»^tltC^, 3 301*338 

[0 02 8] 3 3 ©-iS&*SS3 2 <D33l?L3 

6<tg£l£ft. FW*3BlLrt»S. -J5f, "<0-X3 
■4©-»fcSS3 2©Jfii?L3 7<!:S«Sn. 3iI?L3 

7 «c umm^mirnvmiRmmM? s mm 3 8 
#Rw6tva>*. *fc, aaa3 7cctt*^A3 1 

©«-«*>&-<a-X3 4rt©#lcj^#iSAbT< 

^tc32±#3 9^g:^e>nri^p -<u-X3 4 

[ 0 0 2 9 3 C<D<fc 5 ficfttftS tlAl^^ArS 1 4¥Irt 

IB^»1S3 8*fflSTm3ftS***>«**«U 
£/c^tf-X3 4©rtK«cRWS{k¥«H4 0 4H« 

ftjR4 0£l/ttt* K, Ca, Na, Mff. Al. Zn 
m<D£m& Sl>ttC a CO, 3?#J8U6ft£, 
[003 0] j&###:/-fe;l/3 1 *tt*iitf 
©»{fc«4 ir«WR3 8 3WS»U 08 (b) K^T 

<fc5K, (Jig»q^3 9*^Lr^D-X3 4©rtB 

4 2^«, #X4 2<D»£fc#U^P-X3 4tt 
fifiRU ^->3 3tffE"r4*:»» /<A->3 3© 
f*3JSfc^«3;hfcS#J3 5«a®7L3 6*Al/CWJfc 

[003 1 ] — ff. »r^Ii6fcffi^3^^ii^5i, $ 
)M3 84Wrc»{tStiSIIBIS»il«a. *fc. * 

u - x 3 4 ©rtetwb^n 4 0 *ffiK ± ft^jgis^e 

Cbr#X£ft£.TZ>A 1 . Zn. Si, NH, Cl« 
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[0 0 3 2 ] *l/t, fta#/7^-fe^3 1 
^ettSSWHSS^fflB-TS. *bX, BiK#2Slt# 

3 9*^LT^n-X3 4©rtfiec»A-r5. *i/c. 

*7-fe;b3 lto<Dit¥mn4 0bit¥SJ£Z&CO. * 
fftf/X, 7>*-T#^©#:^2#2££U 
X3 45*#igU 3 3 'W- 

> 3 3 ©rtJgK;^ 3 ftfcUffJ 3 5 itifil?L 3 6 b 

10 [0 03 3] C<D£5tcmi&Vtc*7teMZ, ^a-X 

i t & A»rj«E!ifl9«c WM4ft ffl £ £ c £ #r t S 0 
[0 0 34] 09 (a) (b) »»5<D^S0!l4inU 
fg4 ©JQSWi H-«fl»IWco^-CBH-»9«:ft U 
rS»W*«S8fS. H9 (a) &OKfJ:5Ct, #:/-fe;l/ 

4 3©^4 4®WBCCttEa8B4 5*SR6t6tl, C<DGfl 
20 »4 5ttJfiM4 6«^l/TM4 4CDrt>F*Kilr-C 

US. D3ffl4 5«C««{k»-C«»'rS8)BH3 8*sa« 

8^4 7#Rtt6*iTl>*. C©K«ffJ4 7iLX 
WAtfV. Mn. Cr, Co§»6^. £ 
fc. S»4 4rt©^n-X3 4©HHBill-rk«i<k*H 
KftiBcbri6J»-rs<Ht«W4 8#B»6tiru«. 

[0 0 35] C<D«l:5ec*J5SUfc*^-b^4 3«:SrtT 

}^R3 8*ffircfB<b3ti*^^>«r«ttU. * 
30 fc<n-X3 40JSHO{t^«4 8*ll« (») iR 

[0 036] &%ifi#7-b)l4r 3 ttt^iitfi. ff»« 
<^{BS4 1-C«»«l3 8aW8)Wl/, 09 (b) Kl^f 
Jr^iC aii?L4 6*/hl/THiK3&sSS4 4rtCc»A-r 
-So €Lr, ffllfkK4 1 i^a-X3 4©«H«cRlt6 

©IS»«CiO»#»J4 7CC8R»3ti'CUfe^4 9#* 
j»aj£ft, ^P-X3 4«f*5iL, ^;V->3 3%» 
Er^/c^, /<A->3 3©rtBfc3»£aiSh*:IIBW3 5 

40 tt«ffl?L3 64^-ursrt«:ffimstiS 0 

[0 037]-*. *rtTS»«SclH«:3*5«^tt. 
IW3 8tB»C«ftStiaiittBWiO. -<n-X3 
40JmiK:«»«tWW4 8 4«i{L^Si£4|HC 
Ur^-TSHCl. CH, COOH^O®ttfefg<b^ 

[00 38] LAi^^r. »4©Htt«ltHa©««** 
if^tlS. 010 (a) (b) «06<D^0t]£^U 

50 ttl/T8HI*»Br*. 010 (a) ^-r^^ic. ^7 
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tDflgteBS^fB^b/cT i O, &^5 2#&i^tJ: 
0@£UTsa#6*r -<n-X3 4©ftJg*ctt^??&5 
3 ftr^*. 

[0039] *U-X34\Z%%:&*m-?Z>ttW~efcf& 
$*VCO& 0 <D-X3 4CD^HCtOT^(D^t?S4 

#*7-fe;b5 0 BrtfcfflWS^ IBM* 

!»6ac&jmM3 8aWmiU ®10 (b) «c^-r<t 

5 0 - 6 0 0 n m<0«**ec -T . 
[0 04 1 ] CflWfett383ttt©^n-X3 4rt©Ti 0 
2 «tf5 2J01* t 3fem^»KCCi:OH2 . 02 #X5 

>3 3^Et^/A 7W->3 3©rtJ6te3fcM3n 

fcn»i3 5 63:aaa3 et^i/rHrtKttmsti*. 

[0042] Wot v JH4. 5©£»W<!;l3l«©fl& 
IWS&ft*. H 1- 1 (a) (b) «»7©^ttW*7ft 
U »4-8©SB*«4H-4»Sa»«co^TBBI-# 
#4ttb*S?H*»H-*. 011 (a) Kmttt 

X3 4©rtejcBm»?ffiS'«5 8^a$ntir^. « 

IWB««B8ibrB^«fc^hy*^ ttft* (I 

*. 

[0043]^fc ^n-X3 4©^*C«/J^**? ! ' 

ftn>&. Htf©affi6 o««jbb^5 sccassft 
*8imbwmi. HfleeiBiaaa. mesobuc/j^ 

[0 044] C©J:9««Wtl/fc*^-fe^5B*Brt. 

%A v**yLt£*), f\\%Lrt y U — 5 9 ©*IS: 

[004 5 ] «E**EPftl3*iac ®SKi§M5 8 
W*«»#4itatU H2 . 02 #X5 5#«£-r*. 
-fl/t, ^n-X3 4»f*3BU Ap!/->3 3*#PET 
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Aii/->3 3 ®fimc%msti?cmffl3 5 
aa3 6*^i/ri»rt*fci»rt«cttiHS*is. bit# 

ot\ »4-8 0aitt*l<5:|g«©«ai3&sff&iaS. 
[0046] 

[0047] C©«JIL Mr. I«B*J:9jE«c*tSC 
[01] C©IM!l©#l©llteW*^U E^ffl^^t 

[^2] @^0i©fHssN)jia. 

[03] Bi||»«©*^ji^gBOftiH«:oi^r©aft 
[04] t©«W©*2©*»W*SU BEKffl*^-fe 
[05] B3lftW©*^-feJWDe»fffllffiH, 

[0 6 ] i^iisfiw<z>*^^i*^miiao^cj ? * 
0. 

[07] c©ftfi©*3©9EMMt*U ****** 

[08] C©3fcW©»4©ISJM«*7J<U *?±MM 
KMiEBL 

[09] C©l89j©#5©ia6W*7KU #7* wist 

mam* 

[01 0] t©*H!!©»6©^W*^U fc^-feA'© 
[011] C©lfe^©»7©iefc«*^U *^«fe^© 

[013] fi»©*^-feJUCD«B<!»tB«:^t»T©BlM 

0. 

l»^l©*^-i2;u 
2-W2*:Ms* 

7 - affi#a 

8- Sy-^ 
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20 

L. 



?4 JL-r\s< 
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